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POTATO LEAFHOPPERS AND BLISTER BEETLES: 
MANAGEMENT OF TRADITIONAL AND NONTRADITIONAL ALFALFA PESTS 
Marlin E. Rice 
Extension Entomologist 
Iowa State University 
Potato Leafhoppers: Traditional Pests of Alfalfa 
The potato leafhopper, Empoasca fabae, is one of the most 
destructive pests of alfalfa. Adults and nymphs can reach 
population densities that decrease alfalfa yields by 50 percent 
or more, alter nutritional quality, delay harvest schedules, and 
decrease stand regrowth capabilities. 
Adult hoppers are small, 1/8-inch long, greenish yellow, 
wedge-shaped insects, which can fly or jump rapidly. The nymphs 
resemble adults in shape and color but lack wings. 
Damage to alfalfa occurs when leafhoppers inject their 
needle-like mouthparts into the plant and remove plant juices. 
This feeding blocks the normal flow of plant fluids and results 
in v-shaped yellowing on the leaves which is known as hopperburn. 
Even after the leafhoppers have been removed from the plants with 
an insecticide, the hopperburn does not disappear. 
When alfalfa is subjected to intense feeding, there will be 
losses in yield. The most obvious expression of yield loss is 
reduced stem height. Damaged plants are often stunted to the 
point of providing opportunities for increased weed growth within 
the stand. If damage is prevalent over several regrowth cycles, 
the winter survival and future yield potential of the crop may be 
reduced. Additionally, forage quality is reduced. The blockage 
of plant fluids will result in leaves that have about half the 
normal amount of crude protein. Digestibility and energy 
availability are not significantly reduced in damaged leaves. In 
most alfalfa use situations, even damaged leaves have enough 
protein to fulfill nutritional requirements of ruminants. 
However, in dairy situations where crude protein may be a 
limiting factor of production, control of hopperburn may be 
necessary. 
Another impact of potato leafhopper feeding is a delay in 
the maturity of the crop. It is possible for the delay to be 
extreme enough to eliminate a final harvest in the fall. As 
serious as all of these damage symptoms are, most of the damage 
occurs only on the second and third cuttings. 
Potato leafhoppers do not survive the winter in Iowa but 
spend the winter in Louisiana and neighboring Gulf Coast states. 
They are highly migratory insects and their arrival in Iowa is 
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not synchronized with any particular crop developmental stage. 
Their arrival is dependent upon favorable weather systems that 
will help transport them up the Mississippi River valley. 
Therefore, the first cutting is seldom damaged because they 
usually do not arrive in the Midwest until after the first 
cutting has been removed. This year, potato leafhoppers arrived 
in central Iowa around May 22 but very little damage was evident 
before the first cutting was removed. However, by mid-July 
populations had increased to 17 per sweep in 10-inch alfalfa. 
Effective management of potato leafhoppers requires early 
detection of damaging populations before hopperburn appears. 
This necessitates the use of a sweep net at frequent (usually 
weekly) intervals. The pendulum sweeping method (Wilson 1982) is 
the currently recommended sampling procedure, whereby the net is 
swept in front of the person (from the left side to the right 
side and back again) as he walks forward. (A 15-inch diameter 
insect net, #10W0560, for $26.35, can be ordered from Ward's 
Natural Science Establishment, 1-800-962-2660). Additionally, a 
representative sample of 20-30 alfalfa stems must be collected 
and measured to determine the average height of the crop. 
Thresholds presently used in the Midwest are based upon the 
fact that relatively small numbers of potato leafhoppers present 
after harvest can cause significant reductions in alfalfa yield 
and quality, but more mature plants can tolerate larger numbers 
of leafhoppers (Steffey et al. 1990). Traditionally, a 
management strategy is undertaken when the average number of 
potato leafhoppers exceeds 0.1 of a hopper per sweep for each 
inch of plant height up to 12 inches. The threshold is changed 
to 2 hoppers per sweep for alfalfa taller than 12 inches. For 
example, in 7 inch tall alfalfa the threshold would be 0.7 of a 
hopper per sweep; in 15 inch alfalfa 2 leafhoppers per sweep 
would justify control. When using these thresholds, a field is 
sampled by taking 20 continuous sweeps in each of five locations, 
counting the leafhoppers after each 20 sweeps, and arriving at an 
average number per sweep. This is known as the fixed-site 
sampling plan. 
Unfortunately, these thresholds are static and do not take 
into consideration changing alfalfa prices, cost of control, and 
environmental and crop conditions. 
A sequential sampling plan (Table 1) for alfalfa has 
recently been developed by Shields and Specker (1989) that 
reduces the amount of scouting time in a field. They found that 
management decisions made from the sequential sampling plan 
agreed with those made from a fixed-site sampling plan 95.9% of 
the time and only disagreed 0.3% of the time. The sequential 
sampling plan reduced the average number of sites visited by 68%. 
The researchers were able to make leafhopper management decisions 
after sampling an average of 3.2 sites per field (with a 
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three-site m1n1mum imposed). They were unable to make management 
decisions only 3.8% of the time. 
To use the sequential sampling method, first determine the 
average height of the alfalfa. Then take 10 sweeps at 3 
different locations across the field. As an example, assume the 
alfalfa is 7 inches tall (see Table 1) . At the first location, 
take 10 sweeps and count the number of leafhoppers (both adults 
and nymphs) collected. Repeat this procedure in the center of 
the field and then again on the opposite side of the field from 
the first location. If the total number of leafhoppers collected 
is less than or equal to 19, then control measures do not have to 
be taken. If the total is equal to or exceeds 41 leafhoppers, 
then an insecticide application is probably warranted. If the 
count is between 20 and 40, then continue to sample in other 
areas of the field until a treatment or no treatment decision has 
been determined. If after collecting samples from 10 different 
sites, the counts still fall into the "continue sampling" column, 
determine the average number of leafhoppers per sweep and use the 
fixed-site threshold of 0.1 of a leafhopper per sweep for each 
inch of alfalfa height up to 12 inches. 
Strategies for managing potato leafhoppers include 
insecticide treatment after adult migration into the field, 
insecticide treatment of alfalfa stubble immediately after the 
second and third harvests, early cutting of alfalfa, or 
combinations of these practices. 
Insecticide treatment is an option but the decision to use a 
pesticide should always be based upon field counts. Various 
insecticides have been tested by researchers at Iowa State 
University and the results are presented in Table 2. 
Harvest can also have an effect on leafhoppers. The number 
of potato leafhopper eggs and nymphs that survive harvest can be 
very low. Seven to 10 days after harvest, the nymphal population 
can be reduced by about 95% when alfalfa is cut to within two 
inches or less in height (Simonet and Pienkowski 1979). Survival 
is greater when stubble contains leafy material or uncut stems 
remained in the field so these conditions should be avoided. 
Management options for 1991 include: cutting the alfalfa to 
leave short, clean stubble; sampling for potato leafhoppers 
frequently, especially after a cutting has been made; if the 
threshold is reached, then cut the hay if possible or use an 
appropriate insecticide; scout the regrowth at frequent intervals 
after harvest. 
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Blister Beetles: Nontraditional Pests of Alfalfa 
Blister beetles contain a toxin called cantharidin, which 
has been compared to cyanide and strychnine in toxicity. This 
chemical is an irritant and is capable of damaging both external 
and internal body tissues. If ingested in large amounts, 
cantharidin can kill livestock. Cantharidin poisoning in 
livestock occurs most often when hay is ingested that contains 
the dead beetles. Horses are especially susceptible to blister 
beetle poisoning and this has caused concern among both alfalfa 
producers and horse owners. This presentation will discuss the 
potential problem in Iowa and management options that can be used 
to reduce the risk of poisoning. 
Adult blister beetles are insects that vary in length from 
3/8 to 1 1/2 inches. They have a broad head, narrow neck, and 
antennae about 1/3 the length of their body. Iowa species may be 
black, gray, or striped brown and orange in color. Adults 
occasionally feed on leaves but they seem to prefer flower parts 
and pollen. Some species congregate in large swarms, estimated 
at over 45,000 beetles (Blodgett et al. 1988), in alfalfa where 
they feed and mate. Larvae (the immature stages) live in the 
soil and feed on grasshopper eggs. 
Blister beetles are a problem when alfalfa is cut and 
harvested. Blister beetles in the alfalfa may be killed in the 
cutting, crimping, and swathing processes and become incorporated 
into the baled hay. It is highly toxic to horses and if the 
beetles in the hay are eaten, the horse may die. Cattle and 
sheep have also been killed but much less frequently. 
Cantharidin in baled hay can remain viable for several years, so 
management practices must be implemented before the hay is 
harvested. 
An often asked question is how many beetles does it take to 
kill a horse? This is not an easy question to answer. Different 
species of blister beetles contain different concentrations of 
cantharidin. These concentrations also vary by sex; the male 
produces the toxin but transfers it to the female during mating. 
Another consideration is obviously the number of beetles 
ingested by the horse. It has been estimated that a minimum 
lethal dose is less than 1 milligram of cantharidin per 2.2 lb. 
of horse body weight (Capinera et al. 1985). Research has 
suggested that if a beetle contains 5 milligrams of cantharidin, 
then as few as 25 could kill a 275 lb. horse and 75 could kill an 
825 lb. horse. Other factors, such as horse age and health can 
determine susceptibility to poisoning. 
The number of beetles required to kill a horse can easily be 
found in a single bale of hay. Researchers in Kansas have 
counted as many as 450 striped blister beetles in a single bale 
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of alfalfa. This bale was taken from a section of the field 
where a large swarm of beetles was known to occur prior to 
swathing. 
The signs and symptoms of blister beetle poisoning in horses 
are highly variable. Cantharidin causes blisters on body tissues 
and severe inflammation. If a significant amount of beetles are 
ingested, death can occur within 24 to 72 hours. Symptoms before 
death include colic, diarrhea, blood discharge from the 
intestinal tract, pain while urinating, and blood in the urine 
(Schoeb and Panciera 1978). For unknown reasons, calcium levels 
in horses may be drastically reduced. This may result in jerking 
contractions of the diaphragm, irregular heartbeat, and 
destruction of heart muscle tissue. Additional symptoms with 
cantharidin ingestion may include elevated body temperature, 
increased pulse, dehydration, depression, shock, and death. 
There is no set time limit after cantharidin has been 
ingested that symptoms may begin to appear. The number of 
beetles ingested and the size of the horse will influence the 
expression of poisoning. However, sudden death may occur without 
the occurrence of other signs and symptoms. Horses have low 
thresholds for discomfort and pain, so if their behavior suggests 
that poisoning might have occurred, then a veterinarian should be 
immediately consulted. 
Blister beetles occur in Iowa alfalfa, but they are not 
present during every month of the hay season. In 1989 and 1990, 
weekly surveys in 15 western and central Iowa counties found six 
species of blister beetles in alfalfa. Of these, three species 
have the potential to cause poisoning because of their abundance: 
the gray blister beetle (Epicauta pestifera), the striped blister 
beetle (Epicauta vittata), and the black blister beetle (Epicauta 
pennsylvanica). No beetles were collected during May or the 
first three weeks in June, but beginning the fourth week in June, 
two rather uncommon species began to appear in alfalfa. However, 
the three major species did not occur until July or August (Fig. 
1 & 2). These were the two months when blister beetles were very 
abundant. Blister beetles are still present in alfalfa through 
the first two weeks of September, but their numbers rapidly 
decline -during the final two weeks of the month. 
Can fields be inspected for the presence of blister beetles 
before harvest? Yes, but this is not a realistic approach. An 
insect net is usually required to sweep beetles from the standing 
hay, but even with intensive scouting, it would be easy to 
overlook blister beetles in the hay. The insects are not evenly 
distributed throughout the field and often congregate near field 
margins. Large populations may also occur in the middle of the 
field. 
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The use of an insecticide may be an obvious solution for 
some alfalfa growers, but his practice is of questionable value. 
Several insecticides are labeled for use in alfalfa but many have 
7 to 15 days preharvest waiting periods. The residual activity 
of these insecticides is inadequate to prevent other blister 
beetles from migrating into the field after the insecticide has 
been applied but before harvest. Also, dead blister beetles in 
the hay, regardless of how they are killed, are still toxic. 
Dead beetles clinging to the foliage or on the ground could be 
incorporated into the hay as it is raked and baled. 
One alternative to reducing blister beetle numbers in cut 
hay is to modify the haying equipment (Blodgett and Higgins, 
pers. comm.). The fewest number of blister beetles are killed 
when hay is cut with a self-propelled mowerjwindrower that 
straddles the cut hay and has the conditioning rollers (crimpers) 
removed. If the conditioning rollers are used, more beetles will 
be killed. Sicklebar cutting has been suggested in the past as 
an option to kill very few beetles. But by driving over the 
previously cut hay on the next pass with the tractor, many 
beetles are killed. Beetle mortality is actually greater with 
the sicklebar than the mowerjwindrower. 
The best management option is possibly the one that requires 
the least effort and cost. Based upon the alfalfa surveys 
conducted in Iowa, it appears that alfalfa that is cut during May 
and the first three weeks of June will have no blister beetles or 
very insignificant populations. Hay cut during this time period 
should be set aside specifically for horse consumption. Alfalfa 
cut during July, August, and early September should not be fed to 
horses because of the potential of blister beetle contamination. 
There is no reliable method of guaranteeing that the hay will be 
"blister-beetle free" but cuttings taken during certain weeks in 
the summer can greatly reduce the probability of contamination 
and subsequent poisoning of horses. 
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Table 1. Sequential table for sampling potato leafhopper adults in alfalfa, 
from Shields and Specker 1989. 
Cumulative number of 
Crop ht, in. Sample 
E. fabae adults 
(site) no. ~0 Continue 
treatment sampling Treatment 
<3 3 ::S2 3-8 ~9 
4 ::S-4 5-10 ~11 
.) ::S5 6-12 ~13 
6 <-_, 8-14 ~15 
- ::S9 10-15 ~16 I 
8 ::S11 12-17 ~18 
9 ::S13 14-19 ~20 
10 ::S15 16-21 ~22 
3-6 .3 ::S9 10-19 ~20 
4 ::S 14 15-24 ~25 
5 ::S18 19-29 ~30 
f) ::S23 24~34 > · .... -
-v.J 
- ::S28 29-39 ~-to 
' 8 !:;33 :34-44 ~-~.j 
9 ::S38 39-48 ~-~9 
10 ::S-43 44-53 ~54 
7-10 3 ::S19 20-40 ~-~1 
4 ::S29 30-49 ~50 
5 ::S39 40-59 ~60 
6 ::S 49 50-69 ~70 
- ::S59 60-79 ::!80 I 
8 ::S69 70-89 ::!90 
9 ::S79 80-99 ::! 100 
10 ::S89 90-109 ~110 
>10 3 ::S44 45-74 >---1\J 
4 ::S64 65-94 ::!95 
.J ::S84 85-114 ~115 
6 ::S 104 105-134 ~135 
- ::S 124 125-154 ~155 I 
8 ::S 144 145-174 ~175 
9 ::S 164 165-194 ~195 
10 ::S 184 185-214 ~215 
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Table 2. Insecticide evaluations for adult potato leafuopper control in Iowa alfalfa. 
Sample dates- post treatment• 
Rate ------... --------------...................... ---... ---------........... -----........ 
1986 Treatment lb. a.i.j acre 1 5 10 
Lorsban 4E 0.75 1.25a 6.00a 7.75a 
Lorsban 4E 1.00 2.00a 9.25a 6.25a 
Lorsban 50W 1.00 1.25a 3.50a 6.25a 
Pounce 3.2EC 0.10 l.OOa 5.25a 6.25a 
Pydrin 2.4EC 0.05 2.25a l.OOa 2.50a 
Spur22EW 0.03 2.50a 0.75a 3.50a 
untreated check 76.00 b 71.25 b 15.00 b 
Rate 
1987 Treatment lb. a.i./acre 1 3 7 
Furadan 4F 0.50 0.25 b 0.75 b 1.50 c 
Lorsban 4E 0.50 1.25 b 1.50b 19.75 b 
Lorsban 4E 0.75 1.25 b 1.75 b 16.50 b 
Pounce 3.2EC 0.10 O.OOb O.OOb 1.25 c 
Dowco 522 0.9Ec•• 0.015 0.00 b 0.00 b 1.50 c 
Dowco 522 0.9EC .. 0.019 1.25 b 0.75 b 1.75 c 
untreated check 25.25a 15.75a 36.00a 
Rate 
1989 Treatment lb. a.i.jacre 2 7 14 
Ambush2E 0.05 1.25 c 66.5 b-e 62.3abc 
Ambush 2E 0.10 0.50 c 64.5 b-e 73.8ab 
Asana 1.9EC 0.025 1.50 c 78.3abc 93.0ab 
Cygon 400 0.50 0.25 c 74.5a-d 43.8 be 
Dowco 522 0.9EC .. 0.013 0.00 c 35.7 c-e 22.8 c 
Dowco 522 0.9Ec•• 0.015 0.00 c 23.2 de 22.5 c 
Furadan 4F 0.25 1.00 c 108.8ab 97.5a 
Furadan 4F 0.50 1.00 c 105.0ab 65.0abc 
Lorsban 4E 0.25 8.75 b 126.0a 94.8a 
Lorsban 4E 0.50 8.25 c 82.8abc 75.0ab 
Pydrin 2.4EC 0.10 0.00 c 18.2 e 22.0 c 
Sevin XLR 1.00 2.25 c 83.3abc 50.3abc 
SevinXLR 1.50 0.75 c 99.3abc 80.5ab 
untreated check 16.50a 104.0ab 88.3ab 
Rate 
1990 Treatment lb. a.i.jacre 1 7 14 
Ambush2E 0.10 3.25a 28.50a 52.00 b 
Lorsban 4E 0.25 9.25a 33.00a 90.33ab 
Lorsban 4E 0.50 3.00a 35.25a 63.00ab 
untreated check 20.00a 49.00a 173.00a 
Means followed by the same letter within sample dates do not differ significantly (P<0.05) as determined 
by Duncan's new multiple range test. 
•Based on average number of adult Ieafuoppers collected in 10 sweeps (1986), 15 sweeps (1987), 30 
sweeps (1989), and 20 sweeps (1990). 
••Experimental insecticide of DowEianco. 
Source: L. P. Pedigo et al. 1986-1990. Insect pest managment research summary. Iowa State University. 
197 







week 1 2 3 4 1 2 3 4 1 2 3 4 5 2 
June July August September 
D E. pestifera BE. vittata - E. pennsylvanica 
Fig. 1. Seasonal occurrence of major blister beetle species, 1989. 






week 1 2 3 4 1 2 3 4 1 2 3 4 5 2 
June July August September 
D E. pestifera mE. vittata - E. pennsylvanica 
Fig. 2. Seasonal occurrence of major blister beetle species, 1990. 
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